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CDC1 3 ); HUMS (ES 4 ) m/z exact mass calculated for C31H27O5F3 537.1888, found 
537.1893. 

Example 50 

3 - {2~Methyl~4- [3-methyl~5-(2~m-tolylox^ - 

phenyl} -propionic acid 




OH 

The title compound is prepared by reacting the compound of 3-{4-[3-(2- 
bromo-4-trifluorome&yl-phenoxy^ ' 
ethyl ester with w-cresol as in Example 45 to afford 0.030 g (21%). ! H NMR (400 MHz, 
CDCI3); HRMS (ES*) m/z exact mass calculated for C31H27O5F3 537.1888, found 
537.1879. 

Example 5 1 

3- {2-Metliyl-4-[3-methyl-5~(2-p^ 

propionic acid 




OH 



The title compound is prepared by reacting the compound of 3-{4~[3-(2- 
bromo-4-triflu oromethyl-phenoxy)-5 -methyl -ph enoxy]-2~methyI~phenyl } -propionic acid 
ethyl ester with /?-cresol as in Example 45 to afford 0.035 g (25%). 1 H NMR (400 MHz, 
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CDCI3); HRMS (ES*) m/z exact mass calculated for C31H27O5F3 537 J888, found 
537.1874. 



Example 52 

3-(4-{3-[2-(3 9 5-Difluoro^ 

methyl-phenyl)~propionic acid 




The title compound is prepared by reacting the compound of 3-{4~[3~(2~ 
bromo-4-1rifluoromet^^^ 

ethyl ester with ;?-cresol as in Example 45 to afford 0.006 g (4%). 3 H NMR (400 MHz, 
CDCI3); MS (E3 4 ) m/z mass calculated for C30H23O5F5 558, found 559 (M + 1, 100%). 

Example 53 
3-{4-[3-Fluoro-5-(2"phenoxy-4-trifluorom 

propionic acid 




OH 
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5 Step A, 

3-Fluoro-5-methoxy-phenol 




A -78 °C solution of l~fluoro-3,5-dimethoxybenzene (4.98 g, 3 1,9 mmol) 
In dry CH 2 C1 2 (50 mL) is treated with a 1 M CH 2 C1 2 solution of boron tribromide (128 

1 0 mL, 128 mmol), and the mixture is warmed to 0 °C and stirred under N 2 . Upon 

completion, the mixture is poured into ice water and extracted with Et 2 CX The organic, 
layer is dried (Na 2 S0 4 ), and the solvent is removed in vacuo to afford crude product that 
is absorbed on silica gel and purified by flash chromatography using a gradient of 5/1 to 
1/1 to hexanes/ethyl acetate to afford 2.40 g (53%) of the title compound. R f = 0.49 (1/1 

15 hexanes/EtOAc). ! H NMR (400 MHz, CDC1 3 ). MS (ES") m/z mass calculated for 
C 7 H 7 0 2 F 142, found 141 (M - 1, 100%). 

smB 

4-(3~Fluoro-5-methoxy"phenoxy)-2-methyl-benzaldehyde 




20 A 0 °C solution of 3-fluoro-5-methoxy-phenol (2,40 g, 16.9 mmol) in dry 

DMF (20 mL) is treated with a 60% suspension of NaH (0.74 g, 18.5 mmol) and then 
stirred for 15 minutes under N 2 . A solution of 4-fluoro-2-methyl-benzaldehyde (2.33 g, 
16,9 mmol) in DMF (10 mL) is added dropwise, and the mixture is wanned to 60 °C for 4 
hours. The mixture is cooled and acidified with 1 N HCL The mixture is then diluted 

25 with Et 2 0 and extracted with water. The organic layer is dried (Na 2 SC>4), and the solvent 
is removed in vacuo to afford crude product that is absorbed on silica gel and purified by 
flash chromatography using 6/1 hexanes/ethyl acetate to afford 1.40 g (32%) of the title 
compound. R f = 0.41 (2/1 hexanes/EtOAc). ] H NMR (400 MHz, CDC1 3 ); MS (ES**) m/z 
mass calculated for C J5 Hi 3 0 3 F 260, found 261 (M + 1, 100%). 

30 
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5 StepC - 

3-[4-(3-Fluoro-5«methoxy-phenoxy>2-methyl-phenyl]-acrylic acid ethyl ester 

MeO 

°A 

A mixture of 4-(3-fluoro-5-methoxy-phenoxy)-2-methyl«benzaldehyde 
(1.40 g, 5,38 mmol), triethyl phosphonoacetate (1.45 g, 6.47 mmol), and 325 mesh 

10 potassium carbonate (2,23 g, 16.1 mmol) in ethanol (20 mL) is heated to reflux for 5 

hours under N2. The reaction is cooled, filtered and the filtrate is acidified with 1 N HCi. 
The mixture is diluted with EtOAc and extracted with water. The organic layer is dried 
(Na2S04)„ and the solvent is removed in vacuo to afford crude product that is absorbed on 
silica gel and purified by flash chromatography using 9/1 hexanes/ethyl acetate to afford 

1 5 0,98 g (55%) of the title compound. R f - 0.41 (2/1 hexanes/EtOAc). 1 H NMR (400 
MHz, CDCI3); MS (ES*) m/z mass calculated for C10H19O4F 330, found 331 (M + 1, 
100%). 

StepD 

3-[4-(3-Fluoro-5-methoxy-phenoxy)-2-methyI~phenyl]-propionic acid ethyl ester 

F 

MeO 

20 

A mixture of 3-[4-(3-fluoro-5-methoxy-phenoxy)-2-methyl-phenyl]- 
acrylic acid ethyl ester (0.98 & 2.96 mmol) and 10% Pd/C (0.50 g) in ethyl acetate (50 
mL) is purged with N2 9 and then with H 2 . The mixture is stirred under a hydrogen 
balloon for three hours. The reaction is filtered through hyflo, and the solvent is removed 
25 in vacuo to afford 0.715 g (73%) of the title compound. R f = 0.53 (2/1 hexanes/EtOAc). 
3 H NMR (400 MHz, CDCI 3 ); MS (B3 4 ) m/z mass calculated for C 3 9H 23 0 4 F 332, found 
333 (M+ 1,100%). 
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5 



StepE 

3-[4-(3-FIuoro~54*ydroxy-phenoxy>2-met^^^ acid ethyl ester 

F 




A »78 °C solution of 3-[4»(3-fluoro-5-methoxy-phenoxy)-2-metliyl- 



phenyl]-propionic acid ethyl ester (0.715 g, 2.15 mmol) in dry CH 2 C1 2 (10 mL) is treated 
10 with a 1 M CH 2 C1 2 solution of boron tribromide (6,5 mL, 6.5 nrniol). The mixture is 

wanned to 0 °C and stirred for 1 hour under N 2 . Upon completion, the mixture is poured 
into ice water and extracted with Et 2 0, The organic layer is dried (Na 2 S04), and the 
solvent is removed in vacuo to afford crude product that is absorbed on silica gel and 
purified by flash chromatography using a gradient of 5/1 to 1/1 to hexanes/ethyl acetate to 
15 afford 0.558 g (81%) of the title compound. R f = 036 (2/1 hexanes/EtOAc). *H NMR 
(400 MHz, CDC1 3 ), MS (E3") m/z mass calculated for C18H19O4F 318, found 317 (M - 1, 
100%). 



3_{4.[3»(2-Bromo-4-tTifluoromethyl"phenoxy)-5--fluoro-phenoxy]-2-methyl--phenyl} 



A mixture of 3-[4<3-fluoro-5-hydroxy-phenoxy)-2-methyl-phenyI]- 
propionic acid ethyl ester (0.557 g, 1.75 mmol), 3-bromo~4-ftuorobenzotrifluoride (0.425 
g, 1.75 mmol) and 325 mesh potassium carbonate (0.29 g 5 2.10 mmol) in dry DMSO (10 
25 mL) is heated to 100 °C and stirred 2.5 hours under N 2 . The reaction is cooled and 



20 



propionic acid ethyl ester 
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5 acidified with 1 N HCL The mixture is then diluted with Et 2 0 and extracted with water. 
The organic layer is dried (Na 2 S04), and the solvent is removed in vacuo to afford crude 
product that is absorbed on silica gel and purified by flash chromatography using 5/1 
hexanes/ethyl acetate to afford 0.735 g (78%) of the title compound. *H NMR (400 MHz, 
CDC1 3 ); MS (ES 4 ) m/z mass calculated for C^HajO^Br 540, found 558 and 560 (M + 
10 NH 4 , 100%). 

StepG 

3.{4~[3-Fluoro-5-(2-phenoxy-4-^ 

propionic acid 

The title compound is prepare by reacting the compound of 3-{4-[3-(2- 
1 5 bromo-4-trifluoromethyl-phenoxy)-5-fluoro-phenoxy]-2-methyl-phenyl} -propionic acid 
ethyl ester with phenol as in Example 45 to afford 0.080 g (28%). J H NMR (400 MHz, 
CDCI3); MS (ES+) m/z mass calculated for C 29 H 22 0 5 F 4 526, found 527 (M + 1, 100%). 



Example 54 

20 3-{4-[3~Fluoro-5-(2-p^ 

phenyl} -propionic acid 

F 3 C x 




OH 

The title compound is prepare by reacting the compound of 3-{4-[3-(2- 
bromo-4-trifluorome%^ ^cid 
25 ethyl ester with 2«tributylstannyl pyridine as in Example 39 to afford 0.085 g (36%). ] H 
NMR (400 MHz, CDCI3); HRMS (ES H ) m/z exact mass calculated for C^HsjNC^ 
512.1485, found 512.1487. 
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Example 55 

3-{4-[3-Huoro»5~(2-p^ 

phenyl} -propionic acid 




The title compound is prepare by reacting the compound of 3-{4-[3-(2- 
1 0 Bronro44rifluorom acid 
ethyl ester with pyridine-3-boronic acid as in Example 38 to afford 0 J 15 g (66%). *H 
NMR (400 MHz, CDC1 3 ); MS (ES + ) m/z mass calculated for C2SH2JNO4F4 511, found 
512 (M + 1,100%). 



15 



20 



Example 56 

3 - {4- [3 -Chloro-5-(2»phenoxy"4"trifluoromefby l-phenoxy)~phenoxy] -2-methyl-phenyl } - 

propionic acid 




The compound of 3-{4-[3-(2-Bromo-4-trif]uoromethyl-phenoxy)-5-ch1oro- 
phenoxy]-2-methyl-phenyl}-propionic acid ethyl ester is prepared as described in 
Example 56 which is then reacted with phenol as in Example 45 to afford 0.033 g (1 1%) 
of the title compound. ! H NMR (400 MHz, CDC1 3 ); MS (ES + ) m/z mass calculated for 
C29H 2 20 5 F 3 C1 542, found 560 and 562 (M + NH 4 , 100%). 
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Example 57 

3~(4-{3-Chloro~5-[2~(3-fl™ 

phenyl-propionic acid 




OH 

The title compound is prepare by reacting the compound of 3-{4-[3~(2~ 
Bromo-4-trifiuoromethyl-phenoxy>^ acid 
ethyl ester with 3-fluorophenol as in Example 45 to afford 0.025 g (23%). J H NMR (400 
MHz, CDC1 3 ); MS (ES + ) m/z mass calculated for C29H 2 t0 5 F4CI 560, found 578 and 580 
(M + NH 4s I00%), 

Example 58 

3- {4-[3-Chloro-5-(2«pyrid^ 

phenyl} -propionic acid 




OH 

The title compound is prepare by reacting the compound of 3~{4~[3-(2~ 
bromo-44rifluoromethyl~phenoxy)-5 -chloro-phenoxy]-2-metiiyl -phenyl } -propionic acid 
ethyl ester with 2-tributylstannyl pyridine as in Example 39 to afford 0.055 g (32%). *H 
NMR (400 MHz, CDCI3); HRMS (ES*) m/z exact mass calculated for C28H21NO4F3CI 
528,1190, found 528.1194. 
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Example 59 

3-{4-[3-CUoro-5-(2-pyridin-3-yl-4-trifluorome 

phenyl} -propionic acid 




OH 

The title compound is prepare by reacting the compound of 3-{4-[3-(2- 
bromo-4~trifluoromethyl-phen^ acid 
ethyl ester with pyridine-3-boronie acid as in Example 38 to afford 0.067 g (63%). [ H 
NMR (400 MHz, CDC1 3 ); HRMS (ES + ) m/z exact mass calculated for CMH21NO4F3CI 
528.1190, found 528.1186. 

Example 60 

3-{4-[3-(3'-Acetyl-5-trifluoromem^ 

phenyl} -propionic acid 




OH 

The compound of 3-{4-[3-(2-bromo-4-trifluoromethyl-phenoxy)-5-raethyl- 
phenoxy]-2-methyl-phenyl}-propionic acid ethyl ester is reacted with 3-acetyl phenyl 
boronic acid as in Example 38 to afford 0.186 g (72%) of the title compound. ! H NMR 
(400 MHz, CDC1 3 ); HRMS (ES+) m/z exact mass calculated for C32H2SO5F3 549.1888, 
found 549.1880. 
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Example 61 

3-{4-[3^4VAcetyl-54rifl^^ 

phenyl} -propionic acid 




O OH 
The compound of 3-{4-[3-(2-bromo-4-trifluoromethyl-phenoxy)-5"methyl^ 
phenoxy]-2-methyl-phenyl} -propionic acid ethyl ester is reacted with 4-acetyl phenyl 
boronic acid as in Example 38 to afford 0.056 g (26%) of the title compound, J H NMR 
(400 MHz, CDCI3); HRMS (E3 4 ) m/z exact mass calculated for C32H28O5F3 549,1888, 
found 549.1888. 

Example 62 

3 3-(4- {3-[2-(3-Fluoro-phenoxy)-4~trifluoromethyl-phenoxy]"5»methyl-phenoxy} -2- 

methyl-phenyl)-propionic acid 




OH 

The compound of 3-{4-[3"(2«bromo^4rifluoroixte£hyl-phenoxy)-5-methyl- 
phenoxy]-2-methyl-phenyl} -propionic acid ethyl ester is reacted with 3-fluorophenol as 
in Example 45 to afford 0.106 g (40%) of the title compound. NMR (400 MHz, 
CDC1 3 ); HRMS (ES*) m/zmzss calculated for C 3 oH 25 0 5 F4 541.1638, found 54L1625. 
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5 Example 63 

3-{2-EthyM-[3~met^^ 

propionic acid 




A mixture 3-benzyIoxy~5-methyl-phenol (8.50 g ? 39.7 mmol), 3-bromo-4- 
fluorobenzotrifluoride (9.64 g, 39.7 mmol) and 325 mesh potassium carbonate (6.58 g 5 
47.6 mmol) in dry DM30 (100 mL) is heated to 100 °C and stirred for 8 hours under N 2 , 
The reaction is cooled and acidified with 1 N HCL The mixture is then diluted with water 
1 5 and extracted with Et20. The organic layer is dried (NaiSCM), and the solvent is removed 
in vacuo to afford crude product that is absorbed on silica gel and purified by flash 
chromatography using 9/1 hexanes/etbyl acetate to afford 34.14 g (81%) product. R f - 
0.52 (4/1 hexanes/EtOAc). *H NMR (400 MHz, CDC1 3 ), 
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5 StepB 
3-Methyl-5-(2-o-tolyloxy^ 

(X 

Compound of Step A (23.26 g, 53.2 mmol), o-cresol (17.26 g, 0.159 mol), 
cesium carbonate (51.99 g, 0.159 mol), and 2 ? 2 J 6 > 6-tetramethyl»3 J 5»heptanedione (2,45 g, 

10 133 mmol) in 1 -methyl~2~pytxoUdinone (230 mL) is purged with and then copper (I) 
chloride (2.63 g, 26.6 mmol) is added. The reaction mixture is heated to 120 °C for 18 
hours under N 2 . The mixture is diluted with water and extracted with Et 2 0. The organic 
layer is dried (NasSCXO, and the solvent is removed in vacuo to afford crude product that 
is absorbed on silica gel and purified by flash chromatography using 25/1 hexanes/ethyl 

15 acetate to afford 23,69 g (96%) as a mixture of products that were carried on as is. 

A mixture of 23.69 g of obtained above and 10% Pd/C {6.0 g) in ethyl 
acetate (200 mL) is purged with N 2 and then H 2? and the mixture is stirred under a H2 
balloon at rt Upon completion of the reaction, the mixture is filtered through hyflo, and 
the solvent is removed in vacuo to afford crude product that is purified by flash 

20 chromatography using 96/4 CHCl 3 /methyl f-butyl ether to afford 6.74 g (35%) of the title 
compound. R f - 0.50 (9/1 CHCfe/methyl f-butyl ether). ! H NMR (400 MHz, CDC1 3 ); 
MS (ES + ) m/z mass calculated for C2iH i7 F 3 03 374, found 375 (M +1, 100%). 
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5 



SteoC 



3-{2~EfhyU4-[3-methyl^ 



10 8,54 mmol\ 3~(2-ethyl-4-fluoro-phenyl)-acrylic acid ethyl ester (1 .90 g, 8,54 mmol) and 
325 mesh potassium carbonate (L42 g, 103 mmol), and MgS04 (1,03 g, 8,54 mmol) in 
dry DMSO (35 mL) is heated to 130 °C and stirred for 17 hours under N 2 . The reaction is 
cooled and acidified with 1 N HC1. The mixture is then diluted with water and extracted 
with Et 2 CX The organic layer is dried (Na2S04) ? and the solvent is removed in vacuo to 

1 5 afford crude product that is absorbed on silica gel and purified by flash chromatography 
using 16/1 hexanes/ethyl acetate to afford 1,83 g (37%) of the title compound. R f = 037 
(4/1 hexanes/EtOAc), *H NMR (400 MHz, CDC1 3 ); MS (ES + ) m/z mass calculated for 
C 3 4H 3 iF 3 0 5 576, found 577 (M + 1, 100%). 



acrylic acid ethyl ester 




A 3-melhyI-5"(2-o4olyloxy-4-trifluoromethyl-phenoxy)-phenol (3.20 g, 
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StepD 

3-{2~Ethyl~4<3Hfnef%^ 

propionic acid ethyl ester 




( 

A mixture of 3-{2-ethyl-4-[3-methyl-5-(2-o»tolyloxy"4"1rifluorome%l- 
10 phenoxy)phenoxy]-phenyl} -acrylic acid ethyl ester (1.83 g, 3.17 mmol) and 10% Pd/C 
(1 .80 g) in ethyl acetate (100 mL) is purged with N 2 then H 2 and then stirred under a H 2 
balloon at rt for 5 hours. The mixture is filtered through hyflo, and the solvent is 
removed in vacuo to afford L77 g (97%) of the title compound, Rf = 0.22 (9/1 
hexanes/EtOAc). 3 H NMR (400 MHz, CDC1 3 ); MS (ES + ) m/z mass calculated for 
15 C34H33F3O5 578, found 579 (M -1-1, 100%). 

StepE 

3-{2-Ethyl~4~[3~mefiiyl-5^ 

propionic acid 

A solution of 3-{2-ethyl-4-[3-methyl-5-(2-o-tolyloxy~4-trifluoromethyl- 
20 phenoxy)-phenoxy]-phenyl} -propionic acid ethyl ester (1,77, 3.06 mmol) in ethanol (15 
mL) is treated with 5 N NaOH (3 mL) and heated to reflux until saponification is 
completed. The mixture is cooled, and the solvent is removed in vacuo to afford a residue 
that is acidified with 1 N HCL The mixture is diluted with water and extracted with ethyl 
acetate. The organic layer is dried (Na 2 S04), and the solvent is removed in vacuo to 
25 afford 1 .57 g (93%) of the title compound. ] H NMR (400 MHz, CDC1 3 ); HRMS (ES*) 
m/z exact mass calculated for C32H30O5CI 551.2045, found 551.2051. 
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Example 64 

3-{2-Efhyl^[3-meth^^ 

propionic acid 




OH 

The title compound is prepared by using the procedure and intermediates 
of Example 63. *H NMR (400 MHz, CDCI3); HRMS (ES*) m/z exact mass calculated for 
C31H2SO5F3 537,1888, found 537.1877. 

Example 65 

3-{4-[3-(4-CUoro-2-phenoxy-phenoxy)-5-ethyl-phenoxy]-2-methyl-phenyl}-propionic 

acid 




Step A 

1 >3-Dibromo~5 -vinyl-benzene 




A solution of methyltriphenylphosphonium bromide (20.30 g, 56.8 mmol) 
in dry THE (50 mL) is cooled to 0 °C under N2 and then treated with solid potassium tert- 
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5 butoxide (638 g, 56.8 mmol) in portions. The resultant yellow slurry is warmed to rt and 
stirred for 30 minutes. The mixture is cooled to -78 °C, and a solution of 3,5- 
dibromobenzaldehyde (1 0.0 g, 37.9 mmol) in THF (50 mL) is added dropwise. The 
reaction is wanned to rt and stirred for 1 hour. The mixture is poured into ice water 
containing 1 N HC1 (56 mL) and then extracted with EtiQ, The organic layer is dried 
10 (Na2S04) ? and the solvent is removed in vacuo to afford crude product that is absorbed on 
silica gel and purified by flash chromatography using 10/1 hexanes/ethyl acetate to afford 
4.56 g (46%) of the title compound. R f - 0.64 (4/1 hexanes/EtOAc). ] H NMR (400 
MHz, CDC1 3 ). 

StepB 

15 l 5 3-Dibromo~5-ethyl-benzene 




A mixture of l,3-dibroHio-5~ vinyl-benzene (4.55 g, 17.4 mmol) and 20% 
Pd(OH) 2 /C (2.0 g) in THF (60 mL) is purged with N 2 and then H 2 , and the mixture is 
stirred under a H2 balloon at rt for 5 hours. The mixture is filtered through hyflo, and the 
20 solvent is removed in vacuo to afford crude product that is absorbed on silica gel and 

purified by flash chromatography using 15/1 hexanes/ethyl acetate to afford 3.38 g (74%) 
of the title compound. R f = 0.63 (9/1 hexanes/EtOAc). J H NMR (400 MHz, CDC1 3 ). 

Step C 

3-[4-(3-Bromo-5-ethyl-phenoxy)-2-methy]-phenyl]-propionic acid methyl ester 




Compound of l^-dibromo-5-ethyl-benzene is reacted with 3-(4-hydroxy» 
2-methyl»phenyl)-propionic acid methyl ester as in Example 18 to afford 0.898 g (56%) 
of the title compound. R f = 0.32 (4/1 hexanes/EtOAc). *H NMR (400 MHz, CDC1 3 ); MS 
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5 (ES + ) m/z mass calculated for Ci 9 H 2 i0 3 Br 376, found 377 and 379 (M + 1 and M + 3, 
100%), 

StepD 

3-{4-[3^4-Chloro-2-phOTOxy 

acid 

1 0 The compound of 3-[4-(3-bromo-5-ethyl-phenoxy)-2-methyl-phenyl]- 

propionic acid methyl ester is reacted with 4~chloro-2-phenoxy~phenol as in Example 1 8 
to afford 0,237 g (36%) of the title compound after saponification. 3 H NMR (400 MHz, 
CDC1 3 ); HRMS (E3*) m/z exact mass calculated for C 3 oH 2 80 5 Cl 5034625, found 
503,1625, 

15 

Example 66 

3 -(4- {3 - [2^2-Huoro-phenoxyH-trifluoromethyl-phenoxy] - 5-methyl-phenoxy} -2~ 

methyl«phenyI)-propionic acid 




OH 

20 Step A 

2-(3-Benzyloxy-5-methyl-phenoxy)-5-trifluoromethyl-phenol 




A solution of Example 63, Step A intermediate (5,89 g, 13.5 mmol) in dry 
THF (60 mL) is cooled to -78 °C and treated with a L6M solution of n-butyl lithium in 
25 hexanes (1 1.8 mL, 1 8,9 mmol) and stirred for 5 minutes at -78 °C under N 2 . Trimethyl 
borate (L96 g ? 18*9 mmol) is added dropwise, and the mixture is warmed to 0 °C and 
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5 stirred for 20 minutes. The mixture is treated dropwise with a 30% aqueous solutioa of 
H 2 0 2 (3,05 g, 26.9 mmol) and' stirred for 15 minutes at 0 °C and wanned to rt and stirred 
for 1 hour. The reaction is acidified with 1 N HC1, diluted with ethyl acetate and then 
extracted with water and saturated aqueous Na 2 S 2 0 3 « The organic layer is dried 
(Na 2 S0 4 ), and the solvent is removed in vacuo to afford crude product that is absorbed on 

10 silica gel and purified by flash chromatography using 8/1 hexanes/ethyl acetate to afford 
3.68 g (73%) of the title compound. R f - 0.49 (2/1 hexanes/EtOAc). ! HNMR (400 
MHz, CDC1 3 ); HRMS (ES 1 ) m/zm&$$ calculated for C 2 }Ei 6 0^ 373.1052, found 
373.1039. 



StepB 




A mixture of 2-(3-benzyloxy-5-methyl-phenoxy)-5-trifluoromethyl-phenol 
(0.42 g, 1.12 mmol), l-bromo-2«fluorobenzene (0.39 g, 2.22 mmol), cesium carbonate 
(0.439 g, 1.35 mmol), and 2,2 3 6,64etramethyI-3 > 5-heptanedione (0,052 g, 0.282 mmol) 
and copper (I) chloride (0.056 g, 0,566 mmol) in toluene (8 mL) is heated to reflux for 18 

20 hours under N 2 . The reaction is cooled, and the mixture is acidified with 1 N HCL The 
mixture is diluted with water and extracted with Et 2 0. The organic layer is dried 
(Na2S04) and the solvent is removed in vacuo to afford crude product that is absorbed on 
silica gel and purified by flash chromatography using 15/1 hexanes/ethyl acetate to afford 
0.094 g (18%) of the title compound, ! H NMR (400 MHz, CDC1 3 ); MS (ES + ) m/z mass 

25 calculated for C27H20O3F4 468, found 469 (M + 1, 100%). 

StepC 

3-(4-{3-[2-(2-Fluoro-phenoxyM 

methyl-phenyl>propionic acid 

Compound obtained in Step B is reacted with 3~(4-fIuoro~2~methyl- 

30 phenyl)-acrylic acid ethyl ester (Example 22) as in Example 63 to afford 0.070 g (19%) of 



WO 2005/037763 



PCT/US2004/030911 



411- 

5 the title compound. ! H NMR (400 MHz, CDCI3); MS (ES^ m/z mass calculated for 
C30H24O5F 540, found 541 (M + 1, 100%). 

Example 67 
3-{4^3^C:hloro-2~phenoxy-phenoxy)~2Hm^ 
10 acid 




OH 

Step A 

3«[4^(3^Bromo-2-methyl-phenoxy>2-methyl-phenyl]-propionic acid methyl ester 




A mixture of 3-(4-hydroxy-2»methyl-phenyl)"propionic acid methyl ester 
(2,0 g, 10.3 rarnol), 2,6-dibromotoluene (7.72 g, 30.9 mmol), cesium carbonate (4.03 g, 
12.4 mmol), and 2,2,6,6-tetramethyl"3,5«heptanedione (0.47 g, 2.55 mmol) in l-methyl-2- 
pyrrolidinone (20 mL) is purged with N 2 , and then copper (I) chloride (0.51 g, 5.15 
mmol) is added. The reaction is heated to 120 °C for 1 7 hours under N2, and then cooled 
and quenched with 1 N HC1 (50 mL). The mixture is diluted with water and extracted 
with EtaO. The organic layer is dried (NajSO^X and the solvent is removed in vacuo to 
afford crude product that is absorbed on silica gel and purified by flash chromatography 
using 9/1 heKanes/ethyl acetate to afford 2.92 g (78%) of the title compound. R f ~ 0.35 
(4/1 hexanes/EtOAc). 3 H NMR (400 MHz, CDCI3); MS (ES*) m/z mass calculated for 
QsHiABr 362, found 363 and 365 (M +1 and M + 3, 100%). 



15 



20 



25 
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StepB 

3-{4-[3-(4-Chloro-2~phenoxy-phenoxy^ 

acid 

3 -[4-(3-bromo-2-methyl-phenoxy>2»methyl-phenyl]"propionic acid 
methyl ester is reacted with 4-chloro-2-phenoxy-phenol as in Example 18 to afford 0*031 
g (9%) of the title compound *H NMR (400 MHz, CDC1 3 ); MS (ES H ) m/z mass 
calculated for C29H25O5CI 488, found 489 and 491 (M + 1 and M + 3, 100%). 

Example 68 

phenyl} -propionic acid 




OH 

The tile compound is prepared by reacting 3-{4~[3»(2~bromo-4- 
trifluoromethyl~phenoxy)-5-^^ acid ethyl 

ester with 2-fluorobenzene boronic acid as in Example 38 to afford 0.216 g (88%). ] H 
NMR (400 MHz, CDCI 3 ); HRMS (BS*) m/z exact mass calculated for C30H25O4F4 
5211689, found 525.1675. 
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5 Example 69 

3-{4-[3~(4<Moro-2-phenoxyi>henoxy)-5-m 

acid 



Ci. 




10 

A mixture of 4-cMoro~2-phenoxy-phenol (6.46 g P 29.3 mmol), 3 ? 5- 
dibromotoluene (21.95 g, 87,8 mmol), cesium carbonate (11.45 g, 35.1 mmol), and 
2 > 2 5 6 ? 6-telTametliyl-3 s 5-heptanedione (1,35 g, 733 mmol) in l-methyl-2-pyrroHdinone 
(65 mL) is purged with N 2s and copper (I) chloride (L45 g, 14.6 mmol) is added. The 

15 reaction heated to 120 °C for 20 hours under N2. The reaction is cooled and quenched 
with 1 N HC1 (20 mL), The mixture is then diluted with water and extracted with EtaO. 
The organic layer is dried (Na^SC^), and the solvent is removed in vacuo to afford crude 
product that is absorbed on silica gel and purified by flash chromatography using 100% 
hexanes to afford 7.84 g (69%) of the title compound. R f ~ 0,49 (9/1 hexanes/ethy] 

20 acetate). j H NMR (400 MHz, CDC1 3 ). 

Step B 

3-{4-[3-(4-Chloro-2"phenoxy-phenoxy)-5-methyi-phenoxy]-2-ethyl-phenyl}-propionic 

acid 

A mixture of compound obtained in Step A (0.30 g, 0.770 mmol), 3-(2- 
25 ethyl-4-hydroxy-phenyl)»propionic acid ethyl ester (0.170 g, 0,77 mmol), cesium 

carbonate (0.301 g, 0,924 mmol), copper (I) chloride (0.038 g, 0.384 mmol) and 2,2,6,6- 
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5 tetramethyI-3 ? 5-heptanedione (0.035 g, 0.190 mmol) in l-methyl-2-pyrrolidinone (6 mL) 
is heated to 120 °C for 17 hours under N;>. The reaction is treated with aqueous 5 N 
NaOH (3 mL) and then cooled to rt and stirred until saponification is completed. The 
reaction is acidified with aqueous 1 N HC1, and the resultant mixture is diluted with water 
and extracted with Et 2 0. The organic layer is dried (Na 2 S0 4 ), and the solvent is removed 
10 in vacuo to afford crude product that is purified by preparative HPLC to afford 0.014 g 
(4%) of the title compound *H NMR (400 MHz, CDC1 3 ); MS (ES*) m/z mass calculated 
for C3oH 27 0 5 Cl 502, found 503, and 505 (M +1 and M 4- 3, 100%). 

Example 70 

15 {443~(4-Chloro-2-phenoxy~phenoxy}^ 

acetic acid 



OH 

The title compound is prepared by reacting the compound of Example 69, 
Step A with (4»hydroxy-2~methyl-phenylsulfanyl)-acetic acid ethyl ester to afford 0.037 g 
20 (11%). J H NMR (400 MHz, CDC1 3 ); MS (ES*) m/z mass calculated for C28H23O5SC] 
506, found 507 and 509 (M + 1 and M + 3, 100%). 



{4.[3.(4,Chloro-2-phenoxy-phenoxy)»5»methyl"phenoxy]-3-methyl-phenyl}-aceticaci^ 




Example 71 



25 




WO 2005/037763 PCT/US2004/03091 1 

415- 



The title compound is prepared by reacting the compound of Example 69, 
Step A with (4"hydroxy~3-methyl-phenyl>acetic acid methyl .ester to afford 0.019 g (6%), 
! H NMR (400 MHz, CDCI3); MS (ES* 1 ) m/z mass calculated for C28H23O5CI 474, found 
475 and 477 (M + 1 and M + 3, 100%). 

Example 72 

{4-[3-(4-Chloro«2"phenoxy-phenoxy)-5-methyl-phenoxy]-phenyl} -acetic acid 




HO 

The title compound is prepared by reacting the compound of Example 69, 
Step A with (4-hydroxy~phenyl>acetic acid methyl ester to afford 0.034 g (10%). ! H 
NMR (400 MHz, CDCI3); MS (ES + ) m/z mass calculated for C27H21O5CI 460, found 461 
and 463 (M + 1 and M + 3, 1 00%). 

Example 73 

3-{3~[3-(4-Chloro-2-phenoxy"phenoxy)-5-methyl-phenoxy3-phenyl}-propionic acid 




The title compound is prepared by reacting the compound of Example 69, 
Step A with 3<3-hydroxy~phenyl)-propiomc acid methyl ester to afford 0.01 1 g (4%). 3 H 
NMR (400 MHz, CDC1 3 ); MS (ES + ) m/z mass calculated for C 28 H 2 30 5 CI 474, found 475 
and 475 (M + 1 and M + 3, 1 00%). 
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5 



Exam ple 74 

{3- [3 ~(4-Chloro-2-phenoxy-phenoxy)-5 -methyl-phenoxyj-phenyl } -acetic acid 

CI. 




p 



OH 



The title compound is prepared by reacting the compound of Example 69, 
Step A with (3~hydroxy-phenyl)-acetic acid methyl ester to afford 0.070 g (21%), J H 
10 NMR (400 MHz, CDC1 3 ); MS (ES 4 ") m/z mass calculated for C 27 H2]0 5 a 460, found 461 
and 463 (M + 1 and M 4- 3, 100%). 

Example 75 

3-{2«MethyM-[2~methyl-5-(2-pte 
15 propionic acid 




OH 
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Step A 

3-{4-[5-(243roino-4-trifluoro^ 

propionic acid ethyl ester 




( 

A mixture of 3-[4-(5»hydroxy"2"methyl-phenoxy)«2-methyl-phenyI]» 
propionic acid ethyl ester (Example 84, Step D) (0,46 g, 1.46 mmol), 3»bromo«4- 
fluorobenzotrifluoride (0.35 g, 1.45 mmol) and 325 mesh potassium carbonate (0.21 g, 
1.52 mmol) in dry DMSO (10 mL) is heated to 100 °C and stirred for 6 hours under N2. 
The reaction is cooled and acidified with 1 N HC1. The mixture is diluted with water and 
extracted with Et20. The organic layer is dried (TNI^SO^X and the solvent is removed in 
vacuo to afford crude product that is absorbed on silica gel and purified by flash 
chromatography using 9/1 hexanes/ethyl acetate to afford 0,633 g (81%) of the title 
compound. R f - 0.38 (4/1 hexanes/EtOAc). T H NMR (400 MHz, CDC1 3 ); MS (ES 4 ) m/z 
mass calculated for C 2 6H 2 404F 3 Br 536, found 554 and 556 (M + NH 4 , 100%). 

Step B 

3 - {2-Methyl-4- [2 -methyl-5 -(2-ph enoxy-4-trifluoromefhyl-phenoxy)-phenoxy]-phenyl } - 

propionic acid 

3-{4«[5-(2-Bromo-4-trifluoromethyI-phenoxy)-2-methyl-phenoxy]-2- 
methyl-phenyl} -propionic acid ethyl ester is reacted with phenol as in Example 45 to 
afford 0.168 g (33%) of the title compound. *H NMR (400 MHz, CDC1 3 ); HRMS (ES + ) 
m/z exact mass calculated for C30H26O5F3 523.1732, found 523.1736. 
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5 



Example 76 



3-{2-Methyl-4-[4-me^ 

propionic acid 



1 0 3- {4-[3-(2-Bromo^-trifluoro - 



propionic acid ethyl ester (Example 82, Step J) (1.05 g, 3.34 mmol), 3-bromo-4- 
15 fluorobenzotrifluoride (0.81 g, 3.34 mmol) and 325 mesh potassium carbonate (0.55 g, 
3.97 mmol) in dry DMSO (1 5 mL) is heated to 1 00 °C and stirred for 6 hours under N 2 . 
The reaction is cooled and acidified with 1 N HCL The mixture is diluted with water and 
extracted with Et 2 0, The organic layer is dried (Na 2 S0 4 ) ? and the solvent is removed in 
vacuo to afford crude product that is absorbed on silica gel and purified by flash 
20 chromatography using 9/1 hexanes/ethyl acetate to afford 1 .57 g (88%) of the title 

compound. R f - 0.38 (4/1 hexanes/EtOAc). 3 H NMR (400 MHz, CDC1 3 ); MS (ES*) m/z 
mass calculated for C 2 6H 2 404F3Br 536, found 554 and 556 (M + NHU, 100%). 




Step A 



propionic acid ethyl ester 




A mixture of 3-[4-(3-hydroxy-4-methyl"phenoxy)*2-methyl-phenyI]" 
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Step B 

3-{2-MethyM-[4-methyl^^ 

propionic acid 

The compound of 3»{4-[3«(2-Bromo4"trifiuorome&yl-phenoxy>4» 
methyl-phenoxy]-2-methyl~phenyI} -propionic acid ethyl ester is reacted with phenol as in 
Example 45 to afford 0.256 g (57%) of the title compound, J H NMR (400 MHz, CDC1 3 ); 
HRMS (ES + ) m/z exact mass calculated for C30H26O5F3 523.1732, found 523.1749. 

Example 77 

3-{2-Methyl-4-[3~methyl-5-(2~phe^^ 

propionic acid 




OH 



Step A 

2-Fluoro-3 -methoxybenzotrifluoride 
F 




A mixture of 2-fluoro-3-(triflnoromethyl>phenol (4,87 g, 27.04 mmol) 
and iodomethane (4.60 g 5 32.4 mmol) in acetone (50 mL) is cooled to 0 °C and then 325 
mesh potassium carbonate (4,48 g, 32.4 mmol) is added. The reaction is warmed to rt and 
stirred for 17 hours under N2. The reaction filtered to remove the solids, and the filtrate is 
acidified with 1 N HC1. The mixture is diluted with water and extracted with Et20« The 
organic layer is dried (Na2SC>4)* and the solvent is removed in vacuo to afford 4.76 g 
(9 1 %) of 2-fluoro-3 -methoxybenzotrifluoride that is utilized without purification. Rf - 
035 (4/1 hexanes/EtOAc). l K NMR (400 MHz, CDCI3). 
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5 _Step B 

2-Phenoxy-3-trifluoromethyl"phenol 




A mixture of 2-fluoro-3-methoxybenzotrifluoride (4.76 g, 24.5 mmol)> 
phenol (230 g, 24.4 ramol) and 325 mesh potassium carbonate (4.07 g s 29.4 mmol) in dry 

1 0 DM30 (50 mt) is heated to 130 °C and stirred 1 7 hours under N 2 . The reaction filtered 
to remove the solids, mid the filtrate is acidified with 1 N HCL The mixture is then 
diluted with water and extracted with Bt 2 (X The organic layer is dried (Na 2 S0 4 ) and the 
solvent is removed in vacuo to afford crude product that is absorbed on silica gel and 
purified by flash chromatography using 12/1 hexanes/ethyl acetate to afford 3.47 g (53%) 

1 5 of 2-phenoxy-3-trifluoromethyl»amsoIe (R f ~ 030 (4/1 hexanes/EtOAc) that is 
contaminated with starting 2-fluorO"-l-methoxy34rifluoromethyl-benzene, 

A -78 °C solution of the crude 2-phenoxy3-trifluoromethyl»anisole 
(3,47g> 12.9 mmol) in CH 2 C1 2 (35 mL) is treated with BBr 3 (12.99 g, 51.8 mmol), and the 
mixture is warmed to 0 °C and stirred for L5 h under N 2 . The reaction is poured into ice 

20 water and then extracted with EfeO- The organic layer is dried (Na^SC^X and the solvent 
is removed in vacuo to afford crude material that is absorbed on silica gel and columned 
with 96/4 chloroform/methyl te/t-butyl ether to afford 1 .51 g (24%) of 2~phenoxy-3- 
trifluoromethyl-phenoL R f *= 0.34 (96/4 chloroform/methyl tertAn&yl ether), 5 HNMR 
(400 MHz, CDCI 3 ); MS (ES-*) m/z mass calculated for C 33 H 9 0 2 F3 254, found 253 (M+l, 

25 100%). 

Step C 

3-{2-Methyl-443-methyl~5~(2-phenoxy~34^ 

propionic acid 

2*Phenoxy-3-trifluoromethyl-phenol is reacted with 3-[4-(3-bromo-5- 
30 methyl-phenoxy)-2-methyl-phenyl] -propionic acid methyl ester as in Example 1 8 to 

afford 0.125 g (17%) of the title compound. ! H NMR (400 MHz, CDC] 3 ); MS (ES 4 ) m/z 
mass calculated for C30H25O5F3 522, found 523 (M + 1, 100%). 



WO 2005/037763 



PCT/US2004/0309I1 



-121- 



5 Example 78 

3-{2-Meihyl^[3-metftyl-5^ 

propionic acid 
CF* 




OH 



Ste^A 

10 2-Phenoxy~5~trifluoromethyl-phenol 




A mixture of 4~fluoro~3-methoxybenzotxifluoride (5.26 g, 28*9 mmol) ? 
phenol (2 .71 g, 28.8 mmol) and 325 mesh potassium carbonate (4.79 g, 34.7 mmol) in dry 
DMSO (50 mL) is heated to 130 °C and stirred for 1 7 hours under N 2 . The reaction is 

15 filtered, and the filtrate is acidified with 1 N HCL The mixture is diluted with water and 
extracted with Et 2 0. The organic layer is dried (Na2S0 4 ), and the solvent is removed in 
vacuo to afford crude product that is absorbed on silica gel and purified by flash 
chromatography using 15/1 hexanes/ethyl acetate to afford 3.79 g (49%) of the title 
compound (Rf = 0.47 (4/1 hexanes/EtOAc) that is contaminated with starting 4-fiuoro~3- 

2 0 methoxybenzotrifluoride. 

A -78 °C solution of the crude 2-phenoxy-5»trifluoromethyl-amsole (3.79 
g, 14.1 mmol) in CH 2 C1 2 (38 mL) is treated with BBr 3 (14.04 g, 56.1 mmol) and then 
wanned to 0 °C The mixture is stirred for 1 .5 h under N 2 , poured into ice water and 
extracted with Et 2 0. The organic layer is dried (NazSCM), and the solvent is removed in 

25 vacuo to afford crude material that is absorbed on silica gel and columned with 6/1 
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hexanes/ethyl acetate to afford 1.29 g (1 8%) of the title compound. *H NMR (400 MHz, 
CDC1 3 ); MS (ES- 4 ) m/z mass calculated for Q3H9O2F3 254, found 253 (M + 1, 100%). 

StepB 

3 - {2-Methyl-4- [3 -methyl-5H[2-phenoxy-5 -trifluoromethyl-phenoxy)-phenoxy]"phenyl } - 

propionic acid 

The compound of 2"»phenoxy-5-trifluoromethyl-phenol is reacted with 3- 
[4-(3-bromo~5-methyl-phenoxy)-2-methyl-phenyl]-propionic acid methyl ester as in 
Example 18 to afford 0.262 g (34%) of the title compound. l K NMR (400 MHz, CDC1 3 ); 
MS (ES*) m/z mass calculated for C30H25O5F3 522, found 523 (M + 1, 100%). 

Example 79 
3-{2-Methyl-4-[3-methyl~5<3-phenox 

phenyl} -propionic acid 




The title compound is prepared according to Example 8 by using 3- 
phenoxy-5-trifluoromethyl-pyridin-2-ol and 3-[4"(3-bromo»5-metliyl-pheaoxy)-2-methyI- 
phenyl]-propionic acid methyl ester to afford 32 mg (6%). *H NMR (400 MHz, CDC1 3 ); . 
MS (ES + ) m/z mass calcd for C29H24O5NF3 523, found 524 (M + 1, 100%). 
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Example 80 

3-{2-MeihyM-[3-m^ 

phenoxy]~phenyl} -propionic acid 




The title compound is prepared according to Example 8 by using 3- 
1 0 phenoxy-54rifluoromethyl-pyridin-2-ol and 3- [4K3-bmmp-5-methyl-ph^noxy)-2-metIiyl- 
phenyI]~propionic acid methyl ester to afford 37 mg (7%), "H NMR (400 MHz, CDC1 3 ); 
MS (ES 4 ) m/z mass calcd for C29H24O5NF3 523, found 524 (M+ 1, 100%). 



15 



Example 81 

3-{2-MelhyM-[3^^^ 

acid 

F 1 O 



20 




Step A 

3-Benzyloxy-l -bromobenzene 




Br 



A mixture of 3-bromophenol (1 0.0 g, 57.8 mmol) and 325 mesh potassium 
carbonate (8,79 g, 63.6 mmol) in DMF (100 mJS) is treated dropwise with benzyl bromide 
(9.89 g, 57.8 mmol) and then stirred 20 hours at rt under N 2 . The reaction is filtered, and 
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5 the filtrate is acidified with 1 N HCL The mixture is then diluted with water and 

extracted with Et 2 0. The organic layer is dried (Na 2 S04) f and the solvent is removed in 
vacuo to afford crude product that is absorbed on silica gel and purified by flash 
chromatography using 10/1 hexanes/ethyl acetate to afford 14.55 g (96%) of the titled 
compound. R f « 0.86 (4/1 hexanes/EtOAc). ! H NMR (400 MHz, CDCI3). 
10 Step B 

3-[4-(3-Benzyloxy»phenoxy)-2-methyl-phenyl]-propionic acid methyl ester 




A mixture of 3-benzyloxy~l-bromobenzene (14.53 g f 55.2 mmol), 3-(4- 
hydroxy-2-methyl-phenyl)"propionic acid methyl ester (10.72 g, 55,2 mmol), cesium 

1 5 carbonate (21.59 g, 66,3 mmol), and 2,2,6,6~tetramethyl»3 ,5-heptanedione (2*54 g, 1 3 .8 
mmol) in l-methyl-2-pyrrolidinone (100 xnL) is purged with N 2 and then copper (I) 
chloride (2.73 g, 27.6 mmol) is added. The reaction mixture is heated to 120 °C for 18 
hours under N 2 . The mixture is then diluted with water and extracted with Et20. The 
organic layer is dried (Na 2 S0 4 ) ? and the solvent is removed in vacuo to afford crude 

20 product that is absorbed on silica gel and purified by flash chromatography using a 
gradient of 19/1 to 9/1 hexanes/ethyl acetate to afford 10.54 g (51%) of the titled 
compound. R f = 0.53 (100% liexanes), *H NMR (400 MHz, CDC1 3 ); MS (ES+) m/z mass 
calcd for C24H24O4 376, found 377 (M+ 1, 1 00%). . 

Step'C 

25 3-[4-(3-Hydroxy-phenoxy)-2-methyI-phenyl]«propionic acid methyl ester 




HO ^ O 

A mixture of 3-[4-(3-benzyloxy-phenoxy)-2-methyl-phenyl]-propionic 
acid methyl ester (10.54 g, 28.0 mmol) and 10% Pd/C (5 g) in ethyl acetate (150 mL) is 
purged with N 2 and then H 2 , The mixture is stirred under a hydrogen balloon. Upon 
30 completion, the mixture is filtered through hyflo, and the solvent is removed in vacuo to 
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5 afford 8.18 g (100%) of the titled compound. R f - 0.59 (4/1 hexanes/EtOAc). *H NMR 
(400 MHz, CDC1 3 ); MS (ES*) m/z mass calcd for Q7H18O4 286, found 287 (M + 1 } 
100%). 

Ste pD 

3 - {4- [3 -(2-Bromo-4-trifluoromethyl-phenoxy)-phenoxy]-2-methyl-phenyl } -propionic 
10 acid methyl ester 

ft 

Br O 



A mixture of 3»[4-(3-hydroxy"phenoxy)-2»methyl»phenyl]*propioiiic acid 
methyl ester (8.18 g 9 28,6 mmol), 3~bromo^-fluorobenzotrifluoride (6.80 g, 28.0 mmol) 
and 325 mesh potassium carbonate (4.64 g, 33.68 mmol) in dry DM80 (80 mL) is heated 

15 to 100 °C and stirred 6 hours under N 2 . The reaction is cooled and acidified with 1 N 
HCL The mixture is diluted with water and extracted with EtsO. The organic layer is 
dried (NazSO/i., and the solvent is removed in vacuo to afford crude product that is 
absorbed on silica gel and purified by flash chromatography using 15/1 hexanes/ethyl 
acetate to afford 1 1.74 g (81%) of the titled compound. R f = 0.76 (9/1 hexanes/EtOAc). 

20 'H NMR (400 MHz, CDC1 3 ); MS (ES*) m/z mass calcd for C^oO^Br 509, found 526 
and528"(M + NH4»100%). 

StepE 

3™ {2-Methyl-4-[3 ™(2-phenoxy"4»trifluoromethyl-phenoxy)-phenoxy] -phenyl } -propioni c 

acid 

25 The title compound is prepare by reacting the compound of 3-{4-[3-(2~ 

bromo~4~trifluoromethyl-phenoxy)-phenoxy]-2-methyl-p]ienyl} -propionic acid methyl 
ester with o~cresol as in Example 45 to afford 0.229 g (21%). ] H NMR (400 MHz, 
CDCI3); MS (ES + ) m/z mass calcd for C30H25O5F3 522, found 523 (M + 1, 100%). 
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5 Example 82 

3-[4-(3-hydroxy^-me^^ acid ethyl ester 




10 A solution of NaOH (78 g, 1950 mmol) in H 2 0 (400 mL) is added to a 

solution of 4-fluorophenol (50 & 446.43 mmol) in a mixture of H 2 0 (200 mL) and EtOH 
(150 mL), After the mixture is warmed to 7Q°C, CHCI3 (1 10 mL) is added dropwise 
(addition funnel, about 2 h), and the mixture is stirred at this temperature overnight (c.a. 
16 h). It is allowed to reach r.t. and acidified with HC1 (3M). The reaction is partitioned 

15 between brine and CH 2 C1 2 , and the organic layer is dried, filtered and concentrated. The 
crude residue is flash chromatographed on Si0 2 (3% EtOAc/hexanes) to afford 13.6 of 
the title compound (22%, white solid). 

StepB 




20 MeMgBr (10 mL, 3 M solution in Et 2 0) is added to a -78 °C cooled 

solution of aldehyde (2 g, 14.285 mmol) in THF (30 mL). The mixture is allowed to 
reach r.t., stirred for 30 min. and poured into brine. It is acidified with diluted HC1 and 
extracted with EtOAa The organic layer is dried, filtered and concentrated, to give a 
crude residue that as purified by flash chromatography on 3iC>2 (10-15% EtOAc/hexanes) 

25 to afford 2.1 g of the addition product (94%, colorless oil). 
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StepC 
H„ Pd/C 




MeOH, r.t. 

A mixture of Pd/C (1.2 g, 10% Pd on activated carbon, 1.128 mmol) and 
the hydroxyphenol (11 .6 g, 74.35 mmol) in MeOH (1 00 mL) is stirred under H 2 
atmosphere (balloon) for 7 b. The mixture is filtered through Ceiite (EtOAc washings), 
1 0 and the solvent is removed in a rotatory evaporator. The crude residue is flash 

chromatography on Si0 2 (10-15% EtOAc/hexanes) to afford 10.25 g of 2-ethyl-4- 
fluorophenol (99%, colorless oil). 

Step D 
Tf 2 0, Et 3 N 




CH 2 Ci 2 , -78°C to r.t. 




F 

15 Triflic anhydride (13.4 mL, 79.65 mmol) is added to a-78°C cooled 

solution of ethylfluorophenol (10.2 g, 72.85 mmol) and Et 3 N (20 mL, 143.38 mmol) in 
CH 2 C1 2 (100 mL). The mixture is allowed to reach r.t, poured into brine, and extracted 
with CH 2 C1 2 . The organic layer is washed with HC1 (3%) and brine, dried, filtered and 
concentrated to give a crude residue that is flash chromatographed on Si0 2 (3% 

20 EtOAc/hexanes) affording 13.9 g of the desired triflate (70 %, colorless oil). 

Stg&E 



OTf ^C0 2 Et 

Pd(Ph 3 P) 2 Cl 2i DIPEA 



C0 2 Et 





DMF, 95°C 

F 

A mixture of ethyl acrylate (25 mL, 277.6 mmol), DIPEA (25 mL, 143.52 
mmol), Pd(Ph 3 P) 2 Cl2 (2 g, 2.85 mmol) and ehtylfhiorotriflate (10 g, 36.764 mmol) in. 
25 DMF (60 mL) is warmed to 95°C and stirred at this temperature for 70 h. The mixture is 
allowed to reach r.t., filtered through Ceiite (EtOAc washings) and partitioned between 
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EtOAc and brine. The organic layer is washed with HC1 (3%), dried, filtered and 
concentrated to give a crude residue that is flash chromatographed on Si0 2 (1% 
EtOAc/hexanes) affording 4.6 g of the title compound and 3.5 g of unreacted starting 
triflate (56%, colorless oil). 

Step F 




^C0 2 Et I 

Br DH/riAf-V DfnJnlV ^^^'^S^CO.jEt 



Pd(OAc), P(o4ol) 3 ^ J 



DIPEA, EtCN, 95°C 

A mixture of 4»bromo-3-methylfluorohenzene (8 g s 42.32 mmol), ethyl 
acrylate (12 mL, 133.25 mmol), Pd(OAc) 2 (960 mg } 4.276 mmol), P(o-tol) 3 (2.56 g, 8.41 
mmol) and DIPEA (12 mL, 68.89 mmol) in EtCN (100 mL) is warmed to 95°C, and 
stirred at this temperature for 7 h. The reaction is allowed to reach r.t, filtered through 
15 Celite, and partitioned between EtOAc and HC1 (3%). The organic layer is dried, filtered 
and concentrated to give a crude residue that is flash chromatographed on Si0 2 (2% 
EtOAc/hexanes) affording 8.1 g of the Heck product (92%, colorless oil). 

Step_G 

CHO 



,OMe 



CHO j 
^L, OMe h 2 (60 psi), Pd/C 

AcOH/EtOH, r.t. "~ \^ 
OH OH 
20 A mixture of Pd/C (1 g, 10% Pd on activated C, 0.94 mmol) and the 

aldehyde (3.9 g, 25.658 mmol) in EtOH (75 mL) and glacial AcOH (15 mL) is stirred at 
r.t. under H 2 atmosphere (60 psi) overnight (c.a. 14 h). The mixture is filtered through 
Celite, and the solvent is removed in a rotatory evaporator. The crude residue is purified 
by flash chromatography on Si0 2 (15% EtOAc/hexanes) to afford 3.14 g of 4-methyl~3- 
25 methoxyphenol (89%, colorless oil). 
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OMe 




StepH 



,XJ 



DMSO 
140°C 




^OH F' ^ 140°C v O 

K 2 C0 3 (3 g, 21.7 mmol) is added to a solution of the phenol (2.0 g, 14,5 
mmol) and the fluoride (3.6 g, 17.3 mmol) in DMSO (40 mL). The mixture is wanned to 
140°C and stirred at this temperature overnight (c.a. 16 h). The mixture is allowed to 
reach r.t, and partitioned between EtOAe and HCI (3%). The organic layer is dried, 
filtered and concentrated to give a crude residue that is flash cliromatographed on Si0 2 
(2-3% EtOAc/hexanes) affording 2.42 g of the coupling product (51%, colorless oil). 

Step! 



OMe 




l^^C0 2 Et H 2 , Pd/C 



OMe 




C0 2 Et 



MeOH, r.t. 

A mixture of Pd/C (500 mg } 10% Pd on activated C, 0.47 mmol) and the 
unsaturated ester (2.3 g, 7.055 mmol) and MeOH (35 mL) is stirred at r.t. under H 2 
atmosphere (balloon) for 1 h. The reaction is filtered through Celite, and the solvent is 
removed in a rotatory evaporator. The crude residue is flash chromatographed on Si0 2 
(4% EtOAc/hexanes) to afford 2.1 g of the saturated ester (91%, colorless oil). 

Step J 




C0 2 Et 



BBfo 




C0 2 Et 



"O' ^ -78°Ctor.t 0 

BBr 3 (8 mL, 1M solution in CH2CI2) is added to a -78°C cooled solution of 
the methoxyphenolether (2.0 g s 6.1 mmol) in CH 2 C1 2 (30 mL), and the mixture is allowed 
to reach r.t. After 15 rain., it is poured into brine aoid extracted with ClfeCk The organic 
layer is washed with NaHC0 3 (sat) and H2O, and then dried, filtered and concentrated, 
The resulting crude residue is flash chromatographed on Si0 2 (5-7% EtOAc/hexanes) to 
afford 1.15 g of the title compound (60%, white solid). 
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Example 83 

3«(4«Fluoro-2-metliyl-pheByl)-acrylic acid ethyl ester 

O 




A mixture of l-bromo-4-fluoro-2-metbyl-benzene (5.00 g, 26,45 mmol), 
palladium acetate (0,59 g, 2.64 mmol), tri-o-tolylphosphine (1.61 g, 5.29 mmol), DIPEA 

10 (13,8 mL, 79.35 mmol) and etiiyl acrylate (3,34 mL, 105.80 mmol) in propionitrile (106 
mL) is stirred at 90 °C under nitrogen overnight. The mixture is ed off through Celite and 
washed with ethyl acetate. The mixture is concentrated under reduced pressure, purified 
by flash chromatography by eluting with hexane: ethyl acetate 10:1 to afford the title 
compound (5.50 g, 99 %). Rf = 0.49 (hexane: ethyl acetate 5:1). *H NMR (300 MHz, 

15 CDC1 3 ): 61 ,33 (t, 3 H, J- 73 Hz), 2,41 (s, 3 H), 4.26 (q, 2 H, J= 73 Hz), 6.28 (d, 1 H, J- 
16.0 Hz), 6.88-6.91 (m 3 2 H), 7.48-7.53 (m, 1 H), 7,88 (d, 1 H,/- 15.8 Hz). 



Bx^ple84 

3-[4-(5-Hydroxy-2"methyl»phenoxy)-2-methyl-phenyl] -propionic acid ethyl ester 




Step A 

5-Methoxy-2-methyl-phenol 




CH 3 

A solution of 2-hydroxy~4-methoxy»benzaldehyde (5.00 g, 32.86 mmol) 
25 and palladium under carbon (10 %) (3.50 g, 3.28 mmol) in ethanol (32 mL) and acetic 
acid (3 mL) is stirred under 60 psi of hydrogen. After stirring overnight, the mixture is 
filtered off through Celite and washed with methanol. The mixture is concentrated under 
reduced pressure, and purified by flash chromatography by eluting with hexane: ethyl 
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acetate 2:1 to afford the title compound (3.96 g, 87 %). Rf = 0.58 (hexane: ethyl acetate 
2:1). 8 ] HNMR (300 MHz, CDC1 3 ): 2.18 (s, 3 H), 3.75 (a, 3 H), 6.42 (m, 2 H), 7.00(d } 1 
H,J=8.9 Hz). 

StepB 

3. [4-(5-Methoxy-2-methyl-phenoxy>2-methyl-phenyl] -acrylic acid ethyl ester 




o- ^ -o 
1 



The compounds of 5-methoxy-2~me%li>henol (1.46 g, 9.60 mmol), 3-(4- 
fluoro~2~methyl~phenyl>acrylic acid ethyl ester (LOO g, 4.80 mmol), potassium carbonate 
(L33 g, 9.60 mmol) are dissolved in dimethylsulfoxide (12 mL) under nitrogen, and the 
mixture is stirred overnight at 140 °C. HC1 10 % is added, and the mixture is extracted 

15 with diethyl ether. The organic layer is washed with water, dried (Na 2 S0 4 ) and filtered, 
and then the solvent is evaporated in vacuo. Purification by flash chromatography by 
eluting with hexane; ethyl acetate 10:1 to afford the title compound (0.74 g, 47 %). Rf = 
0.44 (hexane: ethyl acetate 5:1). >H NMR (300 MHz, CDC1 3 ): 51.34 (t, 3 H, > 7.3 Hz), 
2.13 (s, 3 H), 2.40 (s, 3 H), 3.74 (s, 3 H), 4.26 (q, 2 H, «/= 7. 1 Hz), 6.28 (d, 1 H, J- 15.9 

20 Hz), 6.53 (d, 1 H, J- 2.4 Hz), 6.66-6.73 (m, 3 H), 7.15 (d, 1 H, J~ 8.3 Hz), 7.51 (d, 1 H, 
J= 8.3 Hz), 7.93 (d, 1 H, J= 16.0 Hz). 

StepC 

3-[4-(5-Methoxy«2-methyl'-phenoxy)-2-methyl"-phenyl] -propionic acid ethyl ester 



? 




25 A solution of 3~[4-(5~methoxy-2-methyl-phenoxy)-2-methyl-phenyl]- 

acrylic acid ethyl ester (LIS g, 3.63 mmol) and palladium under carbon (10 %) (0.39 g, 
0.36 mmol) in ethanoi (20 mL) and acetic acid (2 mL) is stirred under 1 atm of hydrogen. 
After stirring overnight, the mixture is filtered off through Celite and washed with 
methanol. The mixture is concentrated under reduced pressure and purified by flash 
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5 chromatography by eluting with hexane: ethyl acetate 5 : 1 to afford the title compound 
(1 .02 g, 85 %). Rf - 0.42 (hexane: ethyl acetate 5:1). 'H NMR (300 MHz, CDC1 3 ): 
61 .26 (t, 3 H, J= 6.9 Hz), 2.16 (s, 3 H), 2.28 (s, 3 H), 2.56 (t, 2 H, J= 7.3 Hz), 2.90 (t, 2 H, 
7.3 Hz), 3.72 (s, 3 H), 4.17 (q, 2 H, J- 6.9 Hz), 6.45 (d, 1 H, J= 2.4 Hz), 6.62 (dd, 1 H, 
J=2.S, 8.5 Hz), 6.67 (dd, 1 H, M 2.4, 8. 1 Hz), 6.74 (d, 1 H, 7= 2.4 Hz), 7.06 (d, 1 H, J= 
10 8.1 Hz), 7.13 (d, 1 H, J= 8.1 Hz). 

Step D 

3-[4-(5-Hydroxy-2-methyl-phenoxy)-2-methyl-plienyl]--propiomc acid ethyl ester 

The compound of 3-[4-(5-Methoxy-2-methyl-phenoxy)-2-methyl-phenyl]- 
propiortic acid ethyl ester (1.02 g, 3.10 mmol) is dissolved in DCM (15 mL) under 

1 5 nitrogen at -78 °C, and BBr 3 (1M, CH 2 C1 2 ) (4.64 mL, 4.64 mmol) is added. The mixture 
is stirred at that temperature for 10 minutes and the bath is removed. The mixture is 
stirred at rt for 2 h, and water is added. The mixture is neutralized to pH=7 with NaOH 
(10 %). The mixture is extracted with DCM. The organic layer is dried with Na 2 S0 4 and 
filtered, and then the solvent is evaporated in vacuo. Purification by flash 

20 chromatography by eluting with hexane: ethyl acetate 5 : 1 to afford the title compound 
(0.48 g, 50%). Rf- 0.13 (hexane: ethyl acetate 5:1). 1 HNMR(300MHz,CDCl 3 ): 
51.26 (t, 3 H, J= 7.3 Hz), 2.16 (s, 3 H), 2.26 (s, 3 H), 2.57 (t, 2 H, J= 7.3 Hz), 2.89 (t, 2 H, 
/= 7.5 Hz), 4.15 (q, 2 H, J= 7.3 Hz), 6.44 (d, 1 H, 2.4 Hz), 6.58 (dd, 1 H, J= 2.4, 8.1 
Hz), 6.68 (dd, 1 H, /= 2.4, 8.3 Hz), 6.75 (d, 1 H, /= 2.2 Hz), 6.92 (s, 1 H), 7.04 (t, 2 H, J= 

25 8.1 Hz). 

Example 85 

3-(4~{3-[4-Chloro-2-(2-fluoro-phenoxy)-phenoxy]-phenoxy}-2-methyl-phenyl)-propionic 

acid 



30 
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5 Ste p A 

3-[4-(3-Bromo-phenoxy)-2-methyI-phenyl]-propioiiic acid methyl ester 




A solution of 3-(4-hydroxy-2-metliyl-pheiiyl)-pxopionic acid methyl ester 
(5.0 g, 26 mmol), l-bromo-3-iodobenzene (21.9 g, 77 mmol), copper(I) chloride (L3 g, 

10 13 mmol), 2 ? 2,6 ? 6-tetramethyl~3,5~heptanedione (1 3 mL, 6.5 rnmol), and cesium 
carbonate (12/7 g, 39 mmol) in NMP (100 mL) is heated to 120 °C. The reaction is 
stirred overnight, and then is cooled to room temperature. The reaction is then quenched 
with IN aqueous hydrochloric acid and extracted with ethyl ether. The organic is washed 
with brine, dried over sodium sulfate, filtered, and the solvent is removed. The crude is 

15 purified by silica gel column chromatography using 9/1 hexaaes/ethyl acetate to elute the 
pure product. The solvent is removed to afford about 7.86 g (87%) of the desired 
product 3 H NMR (400 MHz, CDC1 3 ); MS (ES^ mfz mass calcd for C 17 H 17 Br0 3 348, 
found 349 (M + l, 100%). I 

StepB 

20 4-Chloro-2-(2 -fluoro-phenoxy)-benzaldehyde 




A solution of 4-chloro-2-fluorobenzaIdehyde (1 ,0 g, 63 mmol) and 2- 
fluorophenol (0.78 g, 6.9 mmol) in DMSO (10 mL) is treated with potassium carbonate 
(1.04 g, 7.6 mmol), The reaction is heated to 100 °C and stirred overnight. The reaction 
25 is cooled to room temperature and quenched with IN aqueous hydrochloric acid to pBMx 
The aqueous is extracted with diethyl ether. The organic is washed with brine, dried over 
sodium sulfate, filtered, and the solvent is removed. The crude is purified by silica gel 
column chromatography using 4:1 hexanesracetone to elute the pure product. The solvent 
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5 is removed to afford about 0,8 g (51%) of product. J H NMR (400 MHz, CDC1 3 ), TLC 
(1:1 hexanesrEtOAc) Rp0.8. 

Step C 

4-Chloro"2-(2-fluoro-phenoxy)"phenol 




A solution of 4»chIoro-2-(2-fl-aoro-phenoxy)-benzaldeliyde (0.8 g ? 3.2 
mmol) in chloroform (10 mL) is treated with 7?*-CPBA (2 .75 g, 16 mmol). The reaction is 
heated to reflux and stirred for about 2 hr. The reaction is cooled to room temperature 
and quenched with 10% aqueous NaHS0 4 . The aqueous is extracted with diethyl ether. 
The organic is washed with brine, dried over sodium sulfate, and the solvent is removed. 
The crude is diluted in methanol (20 mL) and treated with potassium carbonate (1 .32 g, 
9,6 mmol). The reaction stirred for 30 minutes at room temperature. The reaction is 
filtered and the solvent removed. The crude is purified by silica gel column 
chromatography using 4:1 hexanes:acetone to elute the pure product. The solvent is 
removed to afford about 0.64 g (84%) of product *H NMR (400 MHz, CDC1 3 ), MS (ES- 
) m/z mass calcd for C 32 H S C1F0 2 238, found 237 (M -1, 100%). 

SteeJD 

3~(4-{3-[4-CWoro-2-(2-fluoro-phenoxy 

acid methyl ester 

(X 

A solution of 3-[4-(3-bromo-pha30xy)-2-methyl-phenyI]-propionic acid 
methyl ester (0.66 g, 2 mmol), 4-chloro-2-(2-f1uoro-phenoxy)-phenol (0.3 g, 1.3 mmol), 
copper® chloride (0.06 g, 0.6 mmol), 2 } 2,6,6-tetramethyl-3,5-heptanedione (0.06 mL, 0.3 



10 



15 



20 
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5 mmol), and cesium carbonate (0.82 g, 2.5 mmol) inNMP (10 mL) is heated to 120°C 
The reaction is stirred overnight, and then is cooled to room temperature. The reaction is 
then quenched with IN aqueous hydrochloric acid and extracted with ethyl ether. The 
organic is washed with brine, dried over sodium sulfate, filtered, and the solvent 
removed, The crude is purified by silica gel column chromatography using 9/1 
1 0 hexanes/ethyl acetate to elute the pure product. The solvent is removed to afford about 
0.072 g (11%) of the desired product *H NMR (400 MHz, CDC1 3 ); MS (ES 4 ) m/z mass 
calcd for C29H24CIFOS 506, found 524 (M + NH4, 100%). 

StepE 

3^4-{3-[4<JMon>-2^ 

15 acid 

A solution of 3-(4-{3-[4»chloro-2-(2"fluoro-phenoxy)~phenoxy]- 
phenoxy}~2-methyl»phenyl)-propionic acid methyl ester (72 mg, 0.1 mmol) in MeOH (10 
mL) is treated with 5N aqueous sodium hydroxide (0.3 mL). The reaction is heated to 
reflux and stirred for 2 hr. The reaction is cooled to room temperature and quenched with 

20 IN aqueous HC1 to pHNL The aqueous is extracted with diethyl ether. The organic is 
washed with brine, dried over sodium sulfate and filtered. The solvent is removed to 
afford about 60 mg (87%) of product. l H NMR (400 MHz, CDCI3); MS (ES + ) m/z mass 
calcd for C 28 H 22 C1F0 5 506, found 524 (M + NH4 5 100%). 



25 Example 86 

3^4-{3H!4-CMoi^ 

propionic acid 




30 



Step A 

4»Chloro-2-o-tolyloxy~benzaldehyde 
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5 

The title compound is prepared according to the procedure described in 
Example 85, Step B by using ocresoL *H NMR (400 MHz, CDCI 3 ), TLC (1 : 1 
hexanes;EtOAc) 

StepB 

1 0 4~Chloro-2-o-tolyloxy-phenol 




The title compound is prepared according to the procedure described in 

Example 85, Step C by using 4-chloro-2™o4oIyloxy~benzaldehyde l l H NMR (400 MHz, 

CDCI3). MS (ES-) m/z mass calcd for C IS H n C10 2 234, found 233 (M -1, 100%). 

15 StepC 

3- {4"-[3-(4-Chloro-2~o-toiyloxy-phenoxy)"phenoxy]-2"methyl-phenyl } -propionic acid 

methyl ester 

O 




The title compound is prepared according to the procedure described in 
20 Example 85, Step D by using 4-chloro-2-o-tolyloxy-phenol. *H NMR (400 MHz, 

CDCI3); MS (ES + ) m/z mass calcd for C30H27CIO5 502 ? found 520 (M + NH4, 100%). 

StepE 

3-(4-{3-[4-Chloro-2-(2-o-tolyloxy-phenoxy)-phenoxy]-phenoxy}-2-methyl-phenyl> 

propionic acid 
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5 The title compound is prepared according to the procedure described in 

Example 85, Step E by using 3-{4"[3-(4-cbloro-2-0"tolyloxy-phenoxy)-phenoxy3-"2- 
methyl~phenyl}-propionlc acid methyl ester, ! H NMR (400 MHz, CDC1 3 ); MS (ES*) m/z 
mass calcd for C29H 25 C10 5 506, found 524 (M + NH4, 100%). 

10 Example 87 

3-{2-Metirjd^-[3~m<^ 

phenyl} -propionic acid 




The title compound is prepared according to Example 85 by using 3- 
1 5 phenoxy-54rifluoromethyl-pyridin-2-ol and 3-[4-(3-bronio-5-mefliyl-pheftoxy)«2-metliyl- 
phenylj-propionic acid methyl ester to afford about 32 mg (6%), *H NMR (400 MHz, 
CDCi 3 ); MS (ES + ) mkraam calcd for C29H24O5NF3 523, found 524 (M + 1, 100%), 

Example 88 

20 3-{2~Methyl-4-[3-me^ 

propionic acid 




The title compound is prepared according to Example 85 by using 2- 
phenoxy~3~trifluoromethyl-phenol and 3-[4-(3-bromo-5-inethyl-phenoxy)-2-methyl- 
25 phenylj-propionic acid methyl ester to afford about 57 mg (10%). ! H NMR (400 MHz, 
CDCI3); MS (ES + ) m/z mass calcd for C30H25O5F3 522, found 523 (M + 1, 100%). 



